Managing neotropical oil palm expansion to retain phylogenetic diversity by Prescott, Graham W. et al.
F
o
r P
eer R
eview
 
 	
	 	  	 
	 
 	




	
 
  
 !"
#
!$
%"&
'(!	)!*!+

	


	








 !"
 
 			
  !	!
	
 
 
 #	
 $%!"
 $&'
	
()



	
 
 !
 	
 $*
 &*!
 +		
 $%	

	

,
 !	!
'-
.
$%


'/	*

 /	!0	

&!*
0!
#1	
	
2*


3#
4
56-7
8



5	

#	
	
9	
 !	!
	

 "
 "

 -
)$
:


),-.
/
	


- 
((.

!(


	
&

+0
1



	 	
  1 *-  ! 2
 *! 3+ 1 *
- 45  
6 3%785 2*
!

 35 
1



385
3%51


!395


Page 1 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 

 

6.1.
!(
1

6
"2
:
*

!(



!
 
 1
 
6.  *,.!( 1! !

 1
 1
 
.
  .!  ;
.
!.

 
 (

! 

 
!  
 
6 1 ( .


!(
 * 
 
 
(  .

(
!*	

 )(!

 
  .

 !(
 . 

.
2


1
 
 

! !  ( 
  
  < 


!
.1

6.1.


6.

 1 
6  ! 1
 
 ! .(
!

.

% 	'

1.

 
!#	'

1 

.

 !
 
*

 !(!     !

.

(
*

1
1
.
.
  !!  !11
 1 
*

  . ! .
	
#;'

1!

*

 !(! 


 ,1 ! ,

 
(
* 1 
  
. ! .
   1
 *
(
 
! 
(
!(

 3)'5 * 
  .
 . !
  

!
 1 ! *
!  !!  !11
 
*

  .
! 1
 	'   . ! .
 

! * 
 
6
 1

1
(

Page 2 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
+  	"
 	
!	:

	'!#	'1 !
 
 
  
 
 
(
!  
  
*  .
. 
.
 .
! 
  1
 " 
!


1 1 .

( 1
 *! 
 
 


 1 	'  

!  !.
  
 * 

!  

.
!*




!
!
!1

1
1

6 
 .!  

  1
   
.
! 
.


*

	


 	 	

 !(
  . .
   <
.
!.
1!

Page 3 of 33
F
o
r P
eer R
eview
 
!
	
	
(
 1
! 
.

  (
   
!3=45
1
6.
*


974,444
!

6.

1.1
3
:445!
1

6.2



!
.3<
=
>
 4%5.1


*

!(

3?* 4%5 ! 
 (
  
    
 1
!(
3
:45@1!(

*
1
	

6.*
1


6
(



11
)3?2
:45



1!*(
.
.

1

 (


!(
!
. .


1 !   1

 1! .! 3#

)
 "

 44+5 @. 

 1 
(
!(

A

6
 *.

 
 

! 

 
6 .

 3
   !11
 1 

 1 .


!(
 * 

  
 
  .

5 A 	

(.
. .

(
1 
 

1 1


.
 3B
!! > #
 4405 	 . 
.  


( 1 
( ! .

 * 
   


.. 1 
(   .

(
! !

 
 
 1
:
.
.!

1
(
3
C
:4%5

Page 4 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
	

!(
A
1
(.

!

* *
( 
.
.

! 

A  
 !
!  
 
6

 

(   
 !

( 3
 
 : 44D B! 
 : 4D 
 '
( >
=*

 45 #

 1 .

 !(
 .(!
  
.
1
3	(
>?45!
(
1
.

!(


!*

(
1

1
3 !
 !
>E2
4475&
6.
,
!(
,	


 1 
6.

  ; "
 .

 !(



. 
 ! 
 
.  (
,! 
.! 3 !
 '
 >  45  
(
 1 .


!(
  

 
 


 ! 
( .
 1

 
1.!
(

3#:

:45


(!

1
(
3
'
(>=*


45

(
 
 .
1.

!(
 1
(!  2

.
 1 

 1 

 
 * :
 *
 

! 	
*
!
!
1


.
-


<=
	
!	!		
	%
!
1		



1	
%
*!

!***!


"	!
>
(
1.
1



!
6!1!(
3&

: 449D
:4D#
:45*
(
 

(


1!(

!
(
(

!

Page 5 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 

! 1 *,.!( 
   
6
(
 
 .

'
 1
 . 
6.   
 
! 1 *! 
6

 1   ! .
 
 !(
  3,
$ 
 : 4D
 : 4%5  1
 
  


! ! 
 
 

1 .* 1 !(
 ! 

:
 3 
 : 4%5 
 
6
  *  
 !

..

(
.

!(

2*
	
<=
 	
 		
 
 	
 	!
 "	!
 
 	


**		
 !**> "( .

 !(
  
  !(
1
!

   
(
 
   
 1 

 B3&211
:4%5 
*1


1 !(
1
!  !.

.  .
.

 !(

<
 2 1  1
 
 

!
!  .. 
 .


 1
! ! ! 


 .

  *!1
,1
! 
 .
  

  "!
 3 
 : 4%5   
 
 *

 

.


 1 
 1
   
  
 .

( 1
.

!(
1!
	


@!*
!!


:


61.
6.
 E.(


! =
"
*





!.(

.
!1
3

: 45 
! .

 
 ! 1 !(
  
(
 6
3&

:4D)!*!
:4%D5E.(  2
 


 ="
 3?
><
4495



! 
Page 6 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

!
!
!1(


!.,
!1
!


!
 (
 (


  . 3! 
 
(
 !
 
!
* 
 (5 *
(
   !
! 
  
 
.

! 3 
 4495 !(
  ! 
C
!  (


.!(
 .
 1
 3
  5   .
. 3,$ 
 : 4D 
 : 4%5 @   

(
 1(
 . 
.

3,$
:45
*

.1 
 <*	
  6
 1 
(
 ! 
, 
 .
 ! 1



 
*.
6.!(

(
 *

(
.3,$
:4D
:4%5


1
!
.

!(
1!!



.1
 . 
6. ! 
 

 1 1
 1
  
  
< .

.

1
6!.


(
3
C

:45!!
1 .3=
2
4405!!
! 6F 

,
11
(
 (
 3!

:4475!

 
.
  !,

 !.
!1  
 6	
! ! 


 (
 
.
 ! 
.


3)!*! 
 : 4%5 	
( !
 (
 *  ( .



!1!(
*
1
3)!*!
:4%5
  
. 
6 
 .
*  .   
*!

!!(
3
:4%D<


:4+5


*
 !


*

 ..

 !(
 
 2
 
!11
 1  .
6. 

6.

1 
 1
 

Page 7 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 	
 
6 
 .

  
6
 *

 
 .

( 1
1
1
*.!.

.
(
.


!(
*..


	


=$'G=@)=
	

!*
!
,	
?	


1 

 
, .
 ( 
 *  .
! ! 
 1
'


,#*
*21.1

(


!
E3H
C'
I>B45

!



6
(

C3)

#".
 > 	 4475 " .!  
 
 

1
!!

*+

1
(
.

3*!"
:
 !
!1"15!%4444

1
..3B
,BC
:445*.
.
!
!

6.! .! (
 
  !
!
 3,$ 
 : 4D	
 )
>"!
45




 !
! 
 !  

 1
! 
 A 	
 3%J4K+L;
8JK%87L5   3%J8K%%9L; 8J+7K+9L5 ! 
3%J8K%7L; 8J+8K%44L5 A  
 .
 1 #
!
3 !5   3#
5 ! ? $.M 3#
5 
.
(

3&
=5


*


.
!1

,%2)
Page 8 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

1





!6
1
(
.
.


  .!
 1 3+,7 
 !5 ! 1
 1
 
 1

1
!
!.1
.!1
1
!*
1

1
!
!+*
 1* 3!" .5&
 1

 

.
 1*..*

 

    
!
  
  !  .   1
 



1

!
,11

!!

.
!




!

*

!#4	


@  *
 .
! 0  . 0 .
 ! % 1
 . 


!

. 
 31..
 
 .!
.
 ,+ . 3
! 5 .
 1
 
5 *  
 44 

. 
 . 
 
! 
 .. 1 1
   +4 
!!
."@=<!.1
)(
8 3
 1 45 * *
 !,
! ! 1
!*2 =


 * 
!  
 =
 
 * 
! 

 
  *

 
  . !  !*
 1  .
 ! !
  
 
 
	
 
 .(
! 

  
 1
! *

 (
!  
 






?@B'=$BN)G=

" 
 
6.


! 
(
 3  5 !
! 
,
 16
!
!3445.
*

4+-%+F-441
(
!
Page 9 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 

..=.!
**
!
*

! 
. *

 (
! !  
 

 ! 
 . 1 
 
$1 ( *

 
!
! *  =


 #)00 
.
 ! E. <= ! .
!   
 !

3***6
,5

6!
!1 !(!
(
!


*
.!

	G<E);)@ B))=	



 
! +44 .

 !*!
! 1 .-OO!

O 3
C 
 :
45 , +4 1 

!  
2

 : 34475 2
 3
! 
 !

.,
(
 
.   !
5 ! +4 1 


)
:
2
34405)

 !11

.

 

( 
.
*

.

!*

!6

1 .

 !(
 3 
!
*5 1 
1 
+44 


( 
2
!  
 +44 (
 *

  !
! *
 2 


(
 1

 
.
.  

  

*

.


	



#)"=$B)= E& 	G<E);)@  '@N)B=@G ";' )NE<$@E;"BG
'@=@; @N);)==


 
! 6 !
,*

! 

 1 .

 !(

!


1
(!(

1
..3


=..

#
!5-
Page 10 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
5 93.

!(
5F
1.


D
5 9 3
 !! 
11
 C
 3=)=5 1 	'5 F 	'  .(



!*.


 3=*
4%5

(


!

!. 
	'(
1 

(
!
 *  1 
 1 
: .

 



!   !
 * ! !* .

 1 


.

. 
*

	'
6.

!	
(
 
 .

 
 (
 .(
 (
 1 
	' !


*

6.

!(

(
(
D
5 +93
.*
!
5F
(

.

!


*

 !(!      1

! 

.!

.
(

(


.

 
 !
!   *!
 
 1 !
 ! *
(

.


D
(5  +9F#	'!
!1.


 
*


 #	'  
6.

! (
 
 .

 
 (

.(
 (
 ! 
 * 
  
6.

! (
 
(
	
(
D

(5 +$)
 3
 

 6 !
5 F 
 (

 !


*

  !(! ! 
  
 

! 3,
.
15 !(!  
(
 1 #;' 
  



!!(!!,
!*
(



!D
Page 11 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 
(5 +$) F #;' !
! 1 .

 
   

*

#;'
6.

!(

.


(

.(
 (
 ! 
 * 
  
6.

! (
 
(

(
D
(5 *	
	!	<=F

1*:


(.


.



"
.

*
6

(
(
(
1)'!
.

*


!
6.

(
*(
	




!


(



!	.2
3P


:
445 B(
4 3B 

4%5 
=)=*

!
 !
 *  !
.
!
 *.    .




.!!*.

1

.


.


999
*.


(
!

!!  1 

 3	'#	' !#;'5 ! 1 
+44 

 & !
,*

! 
 *
 
! 
 
 
!
!

 1 !(! 1  .

   (
 . 3
 . 
 1
.  
.
5   .

K !
 
 
!  
	


 1 )' 1 
 .

 1   .
 1 ! 1

.

 3
C 
 : 4%5 
(
 
 !(

 1 

.


(

*.



!

 
! )' 1 
 .

 
!
!  
 .   ! =


=..

#
!11
!



Page 12 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
="@=@ "<";"<G=@=



!

11
131
..
5
1



6
!
11
!
1.
.,


*

.


!O
&

1
.   . ! .
 *
  
! *

 

 *
1

!
..11
+4!!
."
!
 !
! . 
 ! 
  

! ! 
11
 !	
*



!#6<2
!  
 'B.2
3?



: 4%5
 
2
!!
 
! 1  ! 
!
".1
!)'3**
,1
!5*
!!1
1


.
!!
1"@ 3"!
4475

!
;2* ! =
C
K B 3;2* > =
C
 45 
!

+*+/	B.2
3?4%5
*1
!
*


6.
!16
!!!
11

1

6
!
11

!


* !
! 

!
*
.
1
!2

., 
  
 *!
 B .2
 3 ?
C > 
1
4475



*

11

!.,
	
*
 .
1
! #K @ 
 .


!  
 
 .2
  B

3	! !
>=
44%5


!!




!*.
O!
 *   
 *

!  1!
! ! 
!  
 


( !(
  
 ! 3
 =5  
 *

 

 
*



*

.

!


Page 13 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 
* *
,!
.
!
 .

 1* .

 !
. 1 

!21
?!1
!"(
3!

:4%5

=.

   . 
 
 
,1
 
1
 ! 



(
!  
!
,.
 .

 
 

1
 

! *

 

*

11

!
!

11

.


6!
! .   . ! .
  *

 
  44 * 1
1
&1
.*
.
!!
1	'#	'!#;'	
!!
 

 1

!
 
..1 1
(
 

+4! 
. !. 
 !
 

!
11
1


!*






	G<E);)@ '@N)B=@G


 
!
! %% .

 1 ! 1 *  .

 *

 1
! 
*
!3
=5&
1
6
1.

!(
*
	


!!16
!
11
.(
!!
13
5	'

3&
 5 !#	' 3&
 5 *

 1 
  1
  
.!.
1!11


*

.
!
.?
	'3&
5!
#	'3&
5* 1

 
11
 1 .

 
 !!  !11
 1  
&#;'*1
.!.
1

 !!  !11
 1 
*

  . ! .
 3&
 
5
Page 14 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

#;'*1
.1


*
1!11



*

.
!

*3&
15



 
 !!  
 *
 *
 
.

! 
  
6!
*
!3
=&
=5.!.
.
44
 * 1 1
 3
 = &
 =5 &

 1 1
 .
!
  

 1
 
!
  
 .. 1 1
 (
  +4 
!.!!.(
!
1(
!
	

!
11
1


!*
3
=%5



 !!  !

 . ,
 1  1 
 !
 
!
3.Q44+1#K@
5

)NE<$@E;"BG'@=@; @N);)==

	
!1

!)'.!1
)'
!!  !11
 1 
*

  . ! 1
 3&
 5
*


6!
! *
! 1 
  .
 ! 1 
	

! 
( !(

   .  

 *

  


1!11



*

3&
=%5

*.1

 
6 1 . 
  44  * 1 1
   

3&
=+5



Page 15 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 
)&&) =E&B)"@;@;&EB)=&B"#);=@@;E@<	"<#";'
	"=$B)

@!..1
1
(
*+4.(
!!
1
1 	'    . ! .
 3
  !  
.
(
5 ! 1
#;'  .
 3
 5D 	' 

! ! #;' !


! *

..1
1
(
3&
5&




!
*

 
!
 
 !
11
1	

 ! 

 !!  !

 . ,
 1  1 


!

!3.Q44+1#K@
5B
1	'!#;'
.!.
*

*

6!*
!3
=+>=0
&
=0>=85!.
44*11
3
=8>
=7 &
 =7>=95  "!! *
 
6! . 
  44
* 1 1
 #	'   . 3&
 =45 ! 
#;'  .

3&
=5

!*..11
+4!!
.

"		


E 
 
  !
 1
 
6. 1 
(
  .

 *!
6 .(
!
.
(! 1
 
! .

( 1
 1
 *  !.
 *!
C
 
1 (.

 !(
  
<

	'
!#	'*


  1
   . 3&
5*

.

!!!11
11.


3&
5

Page 16 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
  . ! 
.
 .
 * 1  1 (
.

 !(
 	' 

! * 
6
 1 
 1
 (

3&
5*
.
1
1
1


1
.

!(
!.


	'11

!.


!.F!!.


   

 
  1  
 !  
.
! 1 
 
(
 * (
  *
  
   
	
.
!1
:
1! 

!.

 3=*
4%5

"1
1.


3
	'5	'


!!
!11
13&
5
.
.

.
!.

(
 
(
1
(  1
 
!11

(!


 
 2
 ((
 
 "
(

.
1
 !1

(

!
6.
!

(
1
.





#	'1


!.


!
!
1


!
!*!

1!


!
!	
..

3&
5 (
11
(.


1 
 3
,1,.  .
..
  
 11





 .
!:
5 

!  
!  !
	'!#	' B3&211
4%5





.
1	'!#	' *(
1 1
  1!
&
 .
! .!! !11
  
#	'
  

Page 17 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 	
#	'
6.

!(


1.

3&

!5

@   
 
 
 *
 !
! 
 
 !
 
*

 
.

 !   
 

! .

 3#;'D 1 
6.
 


( !
 
*

 .

 * 1
 ! 

5 *
1 
   .   1
 3&
 
5 &
 . !
*

#;'..*
1

	


.



!


3

,

1  ,

 
(
 &
 15 	
 
 !!  !11

1 1 

 1
   .   
! 

 * 

1!  .
 !  . . (
 * #	'  
 
.


.


(
1
*!
.


* 
 !
 *

  . 
 
!  (
  !


.

 1 !
  1
*
 

 1 
 

! .


&
 .(

#	'! *
#;'  .!.

3

  &211 
  4%5 * 
  

   !


.

1!
1
.*


!.

	
,
6


	
!1

!
(!(

3)'D

.

:

1.

5.!1
3&
5

1 !11


 
*

 1
 ! .
 !..

! *
 *


.

! 
 **
! .

   
  

)'.
.!(



1*
!*
!
Page 18 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

(
 
 )' (
  
 .

 ! 

 11 1
.
O! 
(
   
 1!
!  *

! 3

=5'
.!
(
.
 *!
6.


1


..
(
.

!(

!(


(
.

(!.

3!*
!5
 
:
 ! ;
 1 
 .

*
 !


! 
 @$ ;

!,
! 3?!<1
 @
 4%5    
1
 
 
6 !
  1
,  . 1 ,(
 
 !	
 

6.
1.(
!
.
F..6


%+#1.


1.3,$

 : 45 	. 1 
( ! *
!  
 

.

!  
( 
 
 1 
, ( !
*
!
<




.


1 
 1
 (
*  . .
! 1 	' 
  . ! .
 3&
 5 @ *  *
(
  .
.
!1 
	' 3
5

* 
 1!1.
(!
(.




*

!1
(
3
:	
4%5


1
(


	'



! ( .

 
 
   

! 
!
 1
.

  
 !..
  	'  .
 
 1

@

!..11
(
.
**
(

!*
 !

  #;' 3&
 5 =
 1
 . ! *
 #;' 
.
.
1

(!

.
1
(


1
!.



(
1.

!(
(


2
!
Page 19 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 

 
(
 1 

 1  . 3 !
  !
 >E2

447D !
'
>45@1!1*.


 .
  .,(
 1 	'  
!   .,(
 1 



(
 .(!
!  !   .
    . *
(
 *



! !  
 2 
*

 !11

 
 1 ( .


!(
 3  
 
(
 1

 1 	' ! #;' * 1*
..
 .
   !5 ! 

 
(
 
1
 *
 
1!
.
!1.	


E!
.61 !,
 ! 1

1
 ! . . !
!  .! .
 3& =5

 1
 ! 1! *
 .
! 
 

1
 (

  
!
,

11
!.
.


!

*

1
!
!
1
!
!
,.
*
(
*
1!
	'#	'!#;'1
.*

 .
!.6 

!
 3
=%5! 
6!. .!.
 
 
44*11
!!
 
:
*


 1!
  
!
 
11
 
 
6.  
 !  	
1
 1
 
 (
 1 
 
( 1 ( .



!(
  !.

!
! ! 63?*

:448D)!*!
:4%5*


!.1
*

 

.

 1! 
 6*
.



!
(
.
!1



Page 20 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
	E<@ GB) E##);'"@E;=


 

!  1
 1
 
 
(
! !   .

6.


!

!
!1*,.!(

  
 .
  

   !
  
 !
1

!
!,



*

3"
:45*

!

.1!
.1R!,

6.K*

  
 
!  !11

 .
 1 
  
  
	
 
 
!  
 !
  3= 
 : 45

@
1 1 
    1

 ! 

 . 1 

3,$
:4D 

:4D=
:4%5

<
 
  1
 1
 (
 ! 1 
(
 1

1 

1 .! ! 
 1
 ( 1  . 

6  
  
 

!
!  .

 

 .

  !
! 1 
 ! 1
 *  
!
 
 .

 1
 
6. 
 *
 (
 1
!   . ! 

!
.
*

!  .

	
.
 1 
   ,!
 

 
 3$; "'

45	
*

!

(



!!18,%
.
.
!.
!
1 1**


!
1
1
!

!*


!*
!


.

13 4495

Page 21 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 
$
2
!  . 
6.  
 .
  ! (
.

 !(
  
   < @  

  *
 1!
*  .
 
 1
 1
  
 
 ! 

 
1
  .
6.   
 
6.

 1 .(
! 
 .


!11


#$	 


2".B1"=E$#)"12 *2.
!	
 ).&
!
.!B!B 
.

1
.1!!
	
<! .<!!
="1*


.

2111
@!
@(
S!
B
?S"
6!

( ! . &
! &
 1  .. *

(
*
.(!
!!

!

 .(
! 


	* 1!
!;)B !
.! "=)*!*
	&
!'	)*

1!
!
B

 1;*
 
 4770   . T0 1 
 ?!(
 "

! 
(  O?!(
!!" 
(
	
 3?"  5.








Page 22 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
%
"!
'B34475+

/		!
	
"
,
 !	!@
#
9

	
	!=.
;
*G2;G
")GB!	2
B> !##345=
11!
!


?C"C
			
&!"
,4%44
?*!
""@=U(,	
 ?!"? 
)).# &

<N*

!
C#@#	

!#=<

B;<,#,;&#B

##?#

<"##!,=B;
,
"<E(
<	<	

=<B
,#"=(
#;&'# '=>	

 "34485V1

!(
(
1..
!!.1

9!	

"
$	
#!

 !	!&'(7+++F7+04
?2"'#C2
;=E$=*C?V

?# #
<<!
)<#
P #


?>&

)"345
)K6
6
!
(
!W$*()&+F+8	
?P34%5+*+/	@
+*6+
/		!

?
'#

#?2
?>2
=34%5'@
,	
+16
!
+
	
	
	
 ':
&
9!A
B	
:-6C:
?!<1
@
34%5E

1!.




!*

6	


!.1
?!<1
=
1
*!K
!*

"(
1-
.-OO***!1
O!C
O*O
!O40 
2
!-
4O47O4+
?*34%5


.


.W*	


"(&7F	
?
B"><
&34495@.

6





"CW)!
		
 !	!*F4
 !
# !
?>E2
34475)(!


11
1!(
..!(9!	

"

$	
#!

 !	!&'+84F848
 !
#'
B>'345	

!(

.


!=F=
 
X#
) Y# X"&> 
"
345"=
1=,$.@
(
=(.=

 *	

 *	
D*088F09	
Page 23 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 
 " 34495@
!.

 -

!
:


!




  )
">"!
#345E..
 -!
11

6.			
 !	!
E

9!*)8F7
 
BN34495*.!*


!W			

 !	!
E
9!&*%F9	
)!*!&")!*!'	<
?

!2= 

"NP
 (
'=>
P 34%5'

!1
(
.

1!(

!(
.W#	
		&)0F8
)!*!'	#"!2	G<;<)!*!&"
<
?

!2=NP
  "G 
B
!&
?<
&(
'=
P >
G'34%5=

(
,!.-6.
!(
!!!
,111
(.
!!
#!	*(49F4%9	
)		"!
 <?)C*2"$=

PZ
[#E@	X'>#34405
'(
11;
(
-
1

:

!!
1
,*+%F+%8
)
"#".
 >	34475	
!
'(
1<!.
 
 =
+44-"B
C
!
=."..#		

"
#!	

#!	
F"
,F
&'&?,	2#;

#;B
?<
??=.;#1
!##>'
 
2&34495<1	
1!(
!
!

1.
6

!
,&*F
&
"=!!<
) &
#)*!#'&
?!B "G )
	 
NP>GP#
345)

(!


1!(
!


1
.!.
1=)"
9""!
)	!	

"
&
 !
@
!
 !	!
88F9
,$==	
	C>P<	345
<*

(
1,.
6. 	
		
,+00F8+

!
"?*"@=U(,	
 ?!"? 
)).# &

<N*

!
C#@#
Page 24 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

!#=<

B;<,#,;&#B
##?#

<"##!,=BE(
<	
<	

=<B
,#"'=(#;&# '=>
	

 "34475
,
11
(

1!(
(

.1
!
,&&9F+4
PB
"="!& #P
	
B2;>&
"3445.1
*


.

1
*!
974!9949!	
	

"
$	
#!

 !	!&')08F088

<<

#P<	?2?!
"?*
	

 "?!* "<
&<(
)>=!
;=345	1


.

1.
!(
$*(),87F7
)!*!&"#
!$
 "
>)!*!
'	34%5)'@EBK= E@ )-=!
!


!
,11
*

!,!!,.


.*	

#
!+&8F%0
	
 !
= \
!	!
	=Y
C	
"B,#<)#
!$
 "
>)!*!

'	34%5#C
!(
.1;
..
!
(
.
F
"	
OFO
!2	)!*!&"


 ?.
?<
#
!$
 "
>)!*!'	34%5 
.
!!(
,

111




.1
!
$*

"	(+4F+48
	#)"&>P

345E.!!


@!
#!	.;
*
B
.
1

	
1
!


2.	
1
B!
=
	E

2
=PBB
!!=?*
B P?)<?
# *2< 6"P,<
!!
 #2?'#P#
==
!
&=
!'  >G34475"	

=!1?!B
(

)( !	!*'80F
807
?
C&>
1	34475=
@1





	
#!
!
*	+'%0F0
!
)"= 
'">!
)34%5	
2	A

"


"
G
#<)!?



C?P>#
"E345

!(
1!.
!
$*(&%%%F%%7
Page 25 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 

C?B
!!'P>#

"E34%5'! 
(1)(
'
?!*	
*(99F94
H
C,'
I>B,	345=
(





*.,

1.

*
.


1
1
 R<K?A&*&9+F
90
P

= *	'
#B *
P#	
"2
''?
=	>
 E3445	
-B1


.

!
	!*%0F%0%
<
&=
> P34%5"
6.!
..
)	
	
!
E
*	*48F
0
<

" #;!
"
!"=>N
@ 34+5	
	.
1"(?!(
"CE	9, 
?$
&'
4%
#
)
"

344+5!
	
2*	
G6
	@

 	"!B

@
	
' 

#:
;'
(N#
! ;#C&?

<,& (

 
	'
2"&
 (
'!E
&<(

=<
!##'#]2
]
	(

=	C"B!
"=<BB	H)>

345).

-!(
!.
.
(
!

&%,)809F87+
#;<

" "!
 ?'(?=BB "
6
"?*&

>!
"345"(!(

.
,
!.
1
?C"C!
	
		&)9F%7

;2*=>=
C
345"

!.

!1
B1

C
!
6
!,
11
!
+"
	

!
	
*	(F%
	!) !
>=
P344%5"	)-"
1	


!)(B
	!*'79F94
	(
=>?#?345#
!(

6.

-1
!..!
&%,89F
7
B 

34%5&@
#
,	*
	
			

 !
	
*	B&!1= .N
"

Page 26 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 
B
!!'>#
"^34405@.)(#


 
(	C		
*'084F087
B! !
#'(
'
(N<(

=#:

;	(
=B!
"
<
#
X.<&>#345$.



(-
*.
.
(

,,09F09%
B
,BC#)
"=
">
P3445=.!

.(11



!

!	
1(1
="
F
"	


&4F4
=
2
 34405@
*

1(
1
)	
	
!
E
*	*&%0%F%8
=N3452	
"
"@
G"
G
2
)A	

$*
#@	
 !
#

=??;<*
")?<;
 "!=(N	
N
&N#>"!)'34%5

!


-@.(

1
!!


.!!
!!.
?CF
	
			
"	*,7%F98

=??;#<B&!#B=<*
")>
<2&345@
.*
(!
!
1
,
!1#?C
=*
;34%5D*	!	
	
9"	!
!
	
&=.

=

>?
#
!;
*G2;G
$; "'345!
!
(

(
*4

 E"2
''#	

2#">'
#3445
	

! )#		*
&%

!
	

 !%8+F+4+	

#'
(N>=*

E345	

!(
!



(-*


*
W)	
	
!
E
*	*,
99F4%

 
Page 27 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 	

   . 1 
 6
! 
11
 !
 1 .,
(

.


;!

!


!!

11
 ?
 !
  ! # B!

 
  1 (

6.
!
16
!
11
!!B
.



1(
6.
!
!

B
.

(


#!

 "@ 
 "@ 
 #
B

 !
B

9
 -.

 &((/&' '/'' '/() '/++
; +804 +4 444 4+7
9
 -.

 *,/+' '/'' '/' '/&
; 09+9 49 444 49
+9
 -.

 ,'(/,' '/'' '/&, '/**
; 780 7 444 44
+9
 -.

 *+/* '/'' '/'+ '/&+
; +%47 4%0 444 4%
+$)
 -.

 (*/') '/'' '/&, '/&
; 9+% % 444 49
+$)
 -.

 *(,/)& '/'' '/' '/*+
; +00 9+ 444 4+

 -.

 0,,/* '/'' '/&& '/&
; ,77 0+ 444 48


	






Page 28 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 


 .1
6
!
11
!
1.,
(

.

!(

1...;!


!


!!
11
DR!3+45K

..11
(
*+4!!
.?
!

!#B!


1(
6.
!
16
!

11
!!B
.


1(
6.
!

!

B
.

(


#!

 "@ 
 "@ 

#
B

 !
B

9

1*+'2 (,,/,( '/'' '/(& '/+
; +4%4 +0 444 44%
9

 &'&/&* '/'' '/'' '/&
B!3+45 488 0+ 44 4
+9

 *,(/ '/'' '/'' '/'
B!3+45 7+78 % 44 44
+9
 &''/( '/'' '/'' '/',
B!3+45 49 %8 44 4
+$)
 / '/'' '/'' '/&'
B!3+45 % 0 44 4
+$)

 &''/+ '/'' '/'' '/')
B!3+45 4+0 44 444 448
	



Page 29 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 

   . 1 
 6
! 
11
 !
 1 .,
(

.

 !(
 
 1 .  .
 ; !
 

!


!!
11
D R!3+45K  
..1
1
 (
 *  +4  ! ! 
 . ?
 !
  !
#B!

 
1(
6.
!
 16
!
11

!!B 
.

 
 1 (
6.
! 

!

B
.

(


#!

 "@ 
 "@ 

#
B

 !
B

9
1*+'2 +'+/+, '/'' '/*& '/(*
; +9 0+ 444 4
9

 ,*/)) '/'' '/'' '/*
B!3+45 7%% 00 44 44
+9

 *,(/&, '/'' '/'' '/'
B!3+45 7+8 9 44 44+
+9
 )(/) '/'' '/'' '/
B!3+45 80+4 7 444 4%
+$)
1*+'2 *'/& '/'' '/'+ '/+'
; 488 40% 444 4%
+$)

 ,&/( '/'' '/'' '/*
B!3+45 7% %9 44 49
	




Page 30 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

&
F5	

!(
3	'55
	'3	'!
!1.



5 5 
 .*
 !11


 3#	'5 !5 
#	' 
5 
 


6!11


3#;'515
#;'=
!!
1
!11


!11

!
1!11




_ _
+44
444
+44
444
1
 . .

	
'
3









5

  
`
`
4


1
 . .



	
'

 _ _
44
4
%4
04
1
 . .

#
	
'
3









5

  
`
`
`
4

1
 . .



#
	
'
!

_
_
04
94
4
+4
1
 . .

#
;

'
3








5


 _ _
`
`
4

1
 . .



#
;

'
1
Page 31 of 33 Journal of Applied Ecology
F
o
r P
eer R
eview
 


&
F
!
!
(!(

3)'51
.
! .
 . =
!  !
  1 !11



!11

!
1!11



 
 
_
+
4
+
4
1
 . .





!


)
(




'



(






3









5
Page 32 of 33Journal of Applied Ecology
F
o
r P
eer R
eview
 

&
F
11
1..11
+4!!.
5.

!(
3	'5.!.
.D!
5#;'3


6!
5 .!.
.

(
.
!
 1 
1..



!
1
#;'..*
!

+44
8+4
444
+4
+44
44 4 4 4 4%
	
'
3








5
.


.
.


04
94
4
44 4 4 4 4%
..11
+4!
#
;

'
3









5

Page 33 of 33 Journal of Applied Ecology
